MiRNA-21 silencing mediated by tumor-targeted nanoparticles combined with sunitinib: A new multimodal gene therapy approach for glioblastoma.
Malignant brain tumors, including glioblastoma (GBM), are among the most lethal human cancers, due to their tremendous invasive capacity and limited therapeutic options. Despite remarkable advances in cancer theranostics, which resulted in significant improvement of clinical outcomes, GBM relapse is very frequent and patient survival remains under one year. The elucidation of the role of abnormally-expressed miRNAs in different steps of GBM pathogenesis and in tumor resistance to therapy paved the way for the development of new miRNA-based therapeutic approaches targeting this disease, aiming at increasing specific tumor cell killing and, ultimately, cancer eradication. Here, we demonstrate that intravenously-administered chlorotoxin (CTX)-coupled (targeted) stable nucleic acid lipid particle (SNALP)-formulated anti-miR-21 oligonucleotides accumulate preferentially within brain tumors and promote efficient miR-21 silencing, which results in increased mRNA and protein levels of its target RhoB, while showing no signs of systemic immunogenicity. Decreased tumor cell proliferation and tumor size, as well as enhanced apoptosis activation and, to a lesser extent, improvement of animal survival, were also observed in GBM-bearing mice upon systemic delivery of targeted nanoparticle-formulated anti-miR-21 oligonucleotides and exposure to the tyrosine kinase inhibitor sunitinib. Overall, our results provide evidence that CTX-coupled SNALPs are a reliable and efficient system for systemic delivery of anti-miRNA oligonucleotides. Moreover, although further studies are still necessary to demonstrate a therapeutic benefit in a clinical context, our findings suggest that miRNA modulation by the targeted nanoparticles combined with anti-angiogenic chemotherapy may hold promise as an attractive approach towards GBM treatment.